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PROBLEM TO BE SOLVED: To provide a method for zinc recovery by which zinc metal 
as a valuable metal can be directly recovered from a zinc-oxide-containing matter (a 
zinc-oxide-containing raw material) such as zinc-oxide-containing dust generated in a 
scrap iron refining furnace, steel smelting and nonferrous metal smelting, and also to 
provide a method for zinc recovery by which the quantity of a reducing agent consumed 
can be reduced and resource saving can be attained. 

SOLUTION: In a first method for zinc recovery, a zinc-oxide-containing raw material and 
iron-metal-containing powder are kneaded preferably by the use of binder and water, 
molded and then heated and the resultant zinc metal vapor is condensed to recover zinc 
metal. In a second method for zinc recovery, a reducing agent is added to a raw material 
containing zinc oxide and iron oxide and the resultant mixture is heated; crude zinc oxide 
generated by the reoxidation of the resultant zinc metal vapor and also generated 
iron-metal- containing matter are recovered, respectively; the above crude zinc oxide and 
iron-metal-containing matter are kneaded preferably by the addition of binder or further 
water, molded and then heated; and the resultant zinc metal vapor is condensed to 
recover zinc metal. 
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Fe) *i3-^^i;^lL. nt>ttfz&m, 

«» (M.Fe) SfflSWBlltcfltt^Sit^iU^ 
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st» mnM±¥fizmmziiz>i><7)xm:^\ ±iel 
fzwjt& 2 . mikftsiM t -r & z t amm-eh 

*). I^ftCIl Jl7C^2^tN 2 ^i:^vStt^'XS- 
[0058] tth-h. *%ZWlZ}5^XlZ. MjciP 

j§75^2 ttJtts^ag^iST$-fr-& zttMmx-b 

t"3g«SIl|JRXStc*5V^T{i. TI2(1) ~(3) wiStJ: 

[ o o 5 9 1 a) fflBHkffiis^sstxs : mmmm cm 
M^^Jn^ ( : tfreausyp) i (aKS&tr. jq*jf 

fcSRVT SSSl+tfXfe tz J: o TSBMhSir., SfgfclEtt 

[0060] -S\ JD^F 1 rttefevvai. igUSFc* 
<^I8fltffefWi7C$*L. aXF, H.FefctfE-t) £ 

(2) ^s^isotgiRxg : ia i ^-r^fSBj^ffii-sigiR 

XSC is t vt li . ±ie L^SIM3Bfi<0Hiftn3rc« 4> 

[0061] jiswfi *^wajs^**«R*w 
»c^7^. &m3-?*imx~th%&\i.. muz 

SM'J*9fcJ:oT\ ^JS^ V (M.Fe) 
-?Xi^ML. »&*ufc£«fc» ( M. Fe ) ZMTttP 

[ 0 0 6 2 ] Sri*, l *>4>SftB$ni>^JS^#W 

SrfflU-f»ft«8afc:J:oT»^Lfe^R«c (M.Fe) 
ife^jl7C*P2^et^LT*>«t^. ifc, fflBHtaEIBti. 

[0063] 4FrtSSflSlfc#BWfctt^t=«^fca7cF 



[0064] mniF2ftT±mLt:Wiim • &jr 
xumzmx'zz. %t$. muz^mmrnxmiza 

mm s 2i,zj5ifz%jBmm$:jzt-i-zfr. i>t<a 

[0065] ZC7)t%£com7tlP2l>WE.J} (fft«JE) 
mieL^l^BJi;|li«coa*T\ lxi03Pa(: 
7. 5Torr) JSTT* !> i k * { if 4 L < % S 6 (Cii4 x io* P 
a( : 3.0Torr)aTX'$>ZZttfJ: LV\ **J S j| 

7C*F2F*jOJBE;b (J6WJE) OTTRffitt. *{cMRR$n& 

[ o o 6 6 ] o) ^xoiwtxs : n i izifctmum 

JRXSfc*J^T«*r4*^±«JitfMW»4, 6 m 
[0067] iMAff^m : } H4«||B||i, BHt3E«} 

mm LT^SMISS: EIiR-r ^ffilBUHRffif* . 
[0068]i2t, *5M8*Olii8llllRiK^)XSia<!0- 

PI«<0|*3SS:Srr. ia2t*-rsr a v isURxg^i>^T 
{is «nBLJt0l^"TiEISSiRXS<O#XS(l) ~ 
(3) fcR«tf>XflK:J:->T. l^^Xh ( 

«» ( : mmvm*) 1 35pfe»ajs<i&^fM* (M.Fe) # 
*p ( : agaiBWP) 2 

[ 0 0 6 9 ] ^r*5. tt-^Hi^US ^CtK^Jd^T^ 

izmtxmm®%t'co&mffl®*mttLxt> *n 
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[0083] wm9 1 L-cti. ttmmfsm, mmm. 

(M.Fe) ^^fciBSMISllfcftteLTi X 

[00 84] 03tc^t-ct3{c. mmm-(mm 

tin. m$ffimmy*vizi$&ti&?b%}£<D^ffltoi)m 
( : mm&) mz&xvxmm&i*ix%tz#>. mm 
mz^mmmmm 5 -c# n^»^ss^o$itg^$ ^ 

[ 0 0 8 5 ] JSLh. *^bj ( jg i c7)^Bj^ 4 o^Bfl ) 
t^vtiB^*:^\ *f&BJKi*i.<±'. gtfbEiSk&JBifc 
OiE^im. # * L < (i$ /^ISl^Jfc J;U7ki t < 

-c. mmzitmw$sm%>tis*kf&L. n^titim^^m 

[00 86] HulEt^:5t(l)((4))^r5(;±3(t?. 
£j£#X«4. Zn(g) C7)^T'^0. COs .02. 

C0# if ^ff=5R* t cr>%jfc(,z «fc oT . BKl36tBtf>?IBMfc 

t'tc^i: LX 9)VX'% . ««jH*sit/*x^;P 

[oo87] i^, *»Hjt= i*uf. mmitmsnmm. 
- 9 * * xvaj&itow&m. * mm 

[0088] 

m^mmy^ v ( :M«h®jk) ^^-^xt-Mtcl. & 



[0089] 4fc, &JRftffiJ: LTi4. Sll t^TffljS 
h7*7*hT'Mfflf&Oiaj&H^3 vhW ZM^tl. R 

fc&t Lxa. H4 iz^-tmmMjtiF&m^tz. %*5^ 

m4lZ&^X. 2M&»9m&& ■ (M.Fe) - 

te-swrnorimm oar. m^M^mmt tis-r) . 
sffijsats. 25{i3^rv-y- (mm) . 26(i^aiffl 

^yh. 26a 27{± U if-A- . 28JiS*Ji 

SHWtc. 29{i»»». 3NiJEffijK>'7\ 31a . 31b 

IsytfOUffil (#?L«) . 34J4S (^tLffit) . 35(iM 

[ 0 0 9 o ] 3 y^'y-F-^igflti^lttctff 

±&l ifzmfc&mmscoffimmi&nfcmmzzftizmT 
[0091] ^usifcrfcivai, f»ineKb£»^> 

HXTfO-y-y htUi-t) *«ffiL;fc. =2r*5. 
lP^>-3 -y h^J:l>'?S50comjD*{i. ^E-^JK^4 

[0092]^:, m^tifzM^wMfmm ( -.yv-y 
t:t#aLfc. Ri6S22aiffiaK=io5(rc. Kmmzift 

Etl (^*TJE) = (3—4) X10 2 Pa(2 — 3Torr) 
[ 0 0 9 3 ] i«c. TiE*ffiT**»Jl7aiPfc:**t*A 

(^JK£$BBIJRSA : ) JJELfcHittrTSL ^MStc 
»»jFrt*»4>, ift^^M^ (r'Jir-y h) 20. ;l^'y# 
23. 3>x>"9--25. lHf-yS-27. »^t»H/ 
>^f32. 33. 91 (#?L«) 34. V y9 

35*BX0 aSLfe. 

[0094] 7' U ir . y h&WZ>±3S£-mt<?>*tl 

i' n l 0iR*A(g) iLit. *2C, ±S«K*S**35^-. 

i(g) . Zn^iZn, {%) . H^f^yj^-y hO» 
*M 2 (g) . Zn-g-W*Zn 2 (%) Tl£^(5) CIO' 

[0095] 
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£Jl!E88ggf£SB(g) = (MjXZn, 

(&uw&mm > ±m<7)9Mm. Tie 
&wwiimm < % ) = ( xzn, 

(g) tm<&JSEifilgf&*B(g) G&SZ. T1B^(7) 



-M 2 xZn 2 ) /100- (5) 

* (6) teS-**, &KIEttl£?&¥&&tt>£ 
-M 2 XZn 2 )/(M 1 XZn,)J X100 (6) 

[00963 



If— 25. Uif-K-27#*fc:tt*, Smt^lHURffiifl^ 
0C*>o WRsp-ClilJR-r * i fc jfi^WC* h^t 

tz. [0 098] 
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[0102] H5 izmZHZ X o fc, *?MBt J:*Uf , 

tma. mm. amu ftztuzmmzimt&zk 
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1100 
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[0107] ( itstm ) m 7 izTjk-tm&mfRjMiz u 

[0 108] 07titWl fc LTJi, ffil^ 

rnmvtEffittmiF (o-^y-^y^nayp) 
izmte-thtmz. j<-i~iz£&nmMffimmm#x 

[0109] ±fc. JD^PI rtT4J«LfcAIB6«^8ll 
i8«MF 1 f*lT'£i£ Ltl&mm ( M. Fe ) £ *1T*-* 



[o 1 1 o ] mz, ±mxi%t>titz®&im.§$mik& 

aMRj^Bft < : 7y*„ m £«jgLfc. £±>\ # 

%\ 18%fcJ:tf5%*: U a&BP»tf>*#ii3.5 
Liz. 

[oin]^ ±uLfzm^M.mfSMm dry* 

yb) H4(c5^HiKl7aFW»6S22rtfc^«L 

"ceflaufc. RjeM22Hiiia*=io5(rc. sjSM22rt 

ffi* = (3—4) xl0 2 Pa(2 — 3Torr) C« 

i$Lfc. *8t, nbtitzmmzmzyfr?. a 
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[0 114] 
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Pb 
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33 
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[0 116] 
[*93 





S3 :M, 
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400 


Zn^WS : Zn, 
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17.9 




9fi : M z 


g 
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Zn^^fS : Zn, 
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2.1 
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65.6 
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91.6 
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Pb 


Fe 


Cd 
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=r >-r > -9- -25 
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0. 00 i 
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U — /< — 27 


99. 674 
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0. 007 
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[ o 1 1 s] tfz. *&mz£tn£. mmmm^^m 
^ v h%t'(?>&mT'msvF%t'izmmt ix uim ? 

[0 1 1 9] *mUz±tnx^ mwWMiWM. 



(84] 

[02 ] *«W^3g«BllI«afo^— W^5H-XS0T* 

[|^3] *%w<m&mwm<7>-m*7FrjLmmx'$> 

BJrBB0T"ifr , 

[05] ffiGP&muS, £OSSS s #Bi^fri5j;tf 
RJ&SISb&KBmiffifr b <rm%k*7r,-t'7 7 7 T*> 
*. 

[06] iKKi^liOht-f h«R»nB*<ORjcsBflE, 
[fir*tf>BM8] 

2 S^(:&%&D£*F) 

4. 6. 17 wsmmm 
7 &jtfxm&iw. 
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8a, 8b 

9 msm 

ioa , iob #x ■ ^jummem 

10c ^5S»S* 

11 msm 

12 j£M«S(*I&lI> 

15 Jn!R0* < :»WF) CflW9f»KeaCrtA«MF3 
16 

20 (7Vlrvh) 

21 iMIlifi 

22 Ki£M 
23 

24 &JK3tt$ffi£ 
25 



26 «flMi/>^7h 
26a tf^Jc 

27 'J-T-A- 

28 saaam 

29 mfsrn 

30 *^-K>cr 

31a . 31b f*MM 

32 ^ytt-zhi/^ 

33 i^y^yhb >-#03d## ( ^TUS ) 

34 £ (^7L«) 

35 V ^ 

36 K77bf-vyA- 

40 mTtmmmm 

41 HftilTcJF 
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3a 9 



Zn(g)^2n(S) 
ZnCg) d 



ZnO H.Fe=>ZnCg)+Fe.0r 
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2 
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► Fe.Oy 
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[03] 



Zn(g)_+C0 
SnCg) 



r 



— L 



58 



<*Zo0 ZnO 1 H ' 1 pZn(S)— "jM 00 

_ „ T_3T z 0 (a)^>Zn(S) X—£ Zu(S) 



zoo 
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15- 
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7 ~ 
11 12 
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20 40 
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LM7 ] 



r 



Zn(g)+C0*+0» 
oZnO ZnO- 



Zn(gX CO i „ 0» 
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7 x| | | 



40 



Fe.0,+G0"M.Ke 



~7" 



3^ 



7 
n 



► Zn(S) 
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